INTRODUCTION AND OBJECTIVES:
It is challenging for surgeons to assimilate the more than 2,500 two-dimensional images provided by computed tomography (CT) into a 3D understanding optimal for laparoscopic donor nephrectomy (LDN). Immersive virtual reality (iVR) may enhance preoperative planning by allowing for an interactive, 3D comprehension of the anatomy. Herein, we present our initial experience utilizing iVR renal models prior to LDN.
METHODS: Seven patients scheduled for LDN were recruited. Using 3D Slicer, CT scans were translated into 3D models, which were uploaded to an iVR software for viewing with a head-mounted display. Two surgeons assessed their preoperative understanding of the anatomy using CT alone vs. CT with iVR and performed a postoperative assessment rating the correlation of CT vs. iVR with the anatomy (0[poor to 10[excellent). Patients used a Likert-type scale to assess their comprehension and anxiety about their surgery before and after viewing the iVR. Patient outcomes were assessed by retrospectively matching (1:2) the iVR cohort with a non-iVR cohort of LDN patients. Matching was based on age, gender, BMI, ASA score, and operating surgeon.
RESULTS: Preoperatively, iVR models enhanced surgeons' understanding of a patient's arterial (9.9/10; p<0.01) and venous (9.9/ 10; p[0.01) anatomy and improved their overall confidence regarding the operation (5/5; p<0.01) vs. CT alone (Table 1) . Patients agreed that iVR decreased their apprehension regarding their surgery (4.3/5). Compared to the matched cohort (n[14), the iVR group had a statistically significant 23% reduction in operative time (181 vs. 234 min; p[0.03) ( Table 2) . One complication (Clavien 1) occurred in the iVR cohort vs. 6 in the control group (p[0.06).
CONCLUSIONS: Initial experience with iVR prior to LDN appears to improve a surgeon's understanding of the renal anatomy leading to a reduction in operative time and a trend toward fewer complications. Furthermore, iVR improved patients' understanding of the procedure and reduced their anxiety.
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HOLOGRAPHIC SURGICAL PLANNING USING A WEARABLE MIXED REALITY COMPUTER INTRODUCTION AND OBJECTIVES: Mixed reality (MR) is expected to be a new tool for evaluating medical imaging. The wearable MR computer allows the wearer to view projected 3D holographic images in the real world. We analyzed the utility of 3D holographic surgical planning of partial nephrectomy.
METHODS: Dynamic contrast-enhanced CT images of patients with renal tumors were segmented, using Synapse Vincent (Fuji Medical Systems, Tokyo, Japan), into renal tumor, kidney, renal artery, vein, and ureter. From these segmented models, we developed a 3D holographic MR kidney model using HoloEyesXR
